Introduction
The labor market economy has undergone a major transformation during the last century. If in the beginning, labor as a factor was regarded as a homogeneous conglomerate of workers who became input into a production function across the economy, modern labor market approaches see work as a heterogeneous conglomerate of people with different labor productivity. As a result, economists studying the labor market are now trying to find a distribution of workers' income rather than studying how the economic outcome between labor and capital is distributed. Mincer (1958) was one of the first economists who used the term human capital in his pioneering studies in which he attempted to model income distribution using mathematical tools of the neoclassical theory of capital. Using a simple model that involved only the number of years of education and then the age and number of weeks worked per year by a person, Mincer was able to explain about 60% of the annual income variation for the US white population. This model was then applied in over 100 countries with the same success. According to this model, the rate of return to education was found to take values between 5% and 15%, just like commercial investments. He introduced the observation that an individual's choices in terms of labor options produce an income flow that can easily be measured using capital theory. If education and occupation on the labor market are treated as investment opportunities, the outcomes of investments made by an individual can be easily modeled. Assuming that people invest in education to the point where the cost of investment equals the present value of education gains, Mincer has achieved an econometric model that shows that a person's income increases at a decreasing rate over the lifetime, leading to a concave function of time. Mincer (1958 Mincer ( , 1974 Mincer ( , 1978 
where $ ( ) is the income of the person i, $ is the number of years of education and $ is the number of years spent on the labor market. The coefficient + represents the initial capacity of earning money,
-the rate of return to education, and coefficients . and / are related to the amount and rate of financial return on workplace training.
There are several empirical implications of the Mincer equation. The first one is that the income is directly correlated with the investment in human capital. The coefficient of the schooling variable in the Mincer equation is the internal rate of return to education. This can be understood as the discount rate at which education costs during the study period seen as opportunity costs are matched by future earnings. The second observation relates to the fact that the income function is concave on the number of years of experience on the labor market, which means that the income grows more quickly for young people, reaches a maximum, then it starts to decrease.
The rate of return to education has been calculated for many countries and time periods. Psacharopoulos and Patrinos (2004) presented the results obtained for 70 countries for a period of 25 years and they found that the rate of return on education has values between 5% and 17%. Weisberg (1995) studied the evolution of the rate of return to education in Israel using data covering the period 1974-1983 and noted that it had an increasing trend over time. It also showed that the rate is higher for higher education graduates. Another study (Trostel, Walker and Woolley, 2002) presented estimates of the rate of return to education for 28 countries between 1980 and 2000 using different data sources, obtaining values between 3% and 17%. A conclusion that comes from these studies is that the rate of return to education for most of the developed countries has lower values than for developing countries. While this rate ranges from 5% to 10% for most of the developed countries, it
has greater values (10% -17%) for the developing countries.
The rest of the paper is organized as follows. In the next section we present some methodological problems regarding the estimation of Mincer equation, in section 3 the estimates for Romania, in section 4 a discussion on the obtained results and section 5 concludes our paper.
Methodological issues regarding Mincer equation
In c) The functional form of the equation. Equation (1) has a log-linear form and experimental studies performed so far show that it is the best fit for experimental data, but cases have also been reported where the log-log function was better (Thurow, 1969 (Card, 2001 ). This bias can be eliminated using instrumental variables and 2SLS estimation method. Below are some instrumental variables found in the literature:
-Variables related to the family background (Trostel et al., 2002; Zhang, 2011; Liu et al., 2000) ; -Proximity of educational institutions (Card, 1993; Warunsiri, 2010; Flabbi,1999) ; -Other instrumental variables: the minimum legal age when leaving the school is allowed (Harmon and Walker, 1995) , the reforms in the educational system (Brunello and Miniaci,1999; Ismail, 2007) .
Although there have been many proposals for instrumental variables in the studies so far, finding suitable instrumental variables is still an area of research. Instrumental variables that are even very poorly correlated with the endogenous variable lead to biased results even for very large samples (Bound, 1995) .
Estimation of the Mincer equation for Romania
We used the 2011 Population and Housing Census data and personal gross income tax records for 2013 to estimate Mincer equation for Romania. To our knowledge this is the first study at this level of detail in Romania and one of the fewest studies for Romania.
Ion (2013), using the data from the 2009 Household Budget Survey, estimated the impact of education on income and concluded that the rate of return to education is 11.29% which is comparable to that obtained by Mincer (1974) 10.7% and according to (Psacharopoulos and Patrinos, 2004 ) is higher than the value for several developed countries, which means that in Romania the labor market rewards education more than other countries. Ion used a representative sample at national level, and The third study (Varly et al., 2014) Our analysis is based on data from the 2011 Population and Housing Census. Unlike other studies using only a sample, we used an exhaustive dataset covering the entire population of Romania.
Income, education and labor market experience are the fundamental variables of the Mincer model. For education we used the number of schooling years computed from the census data using the conventions presented in Tables 1 and 2 . For incomes, we used the information from the tax records (2013) containing the gross annual incomes.
TAB. 1: Number of years of education for higher education graduates

Level of Education
Number of years of education (Sanroman, 2006; Hyder, 2007) , but this can lead to biased estimates especially for young people. We used the potential labor market experience calculated according to the following formula:
In addition to these fundamental variables of the Mincer model, we also used the following control variables: We included all persons aged between 15 and 64, employed on the labor market who earned an income in the reference year. We started by estimating the following equation:
The results are presented in there is a substantial increase. One year of additional experience adds 1.9% to the income. The coefficient of EXP2 is negative which is in line with Mincer's theory.
The coefficient of the GENDER variable shows that men earn 9.1% more than women and living in a city with more than 150,000 inhabitants leads to an income with 14.8% greater than the rest of the employees. Married people earn 1% more while the WTIME variable shows that one extra hour of work per year leads to a 0.1% increase of the income.
The value R 2 = 0.42 is comparable to that obtained by Mincer in his initial study (Mincer, 1974) and higher than those obtained by Ion (2013) or Pauna (2009).
The bias of estimators due to the endogenousness of the education may result either from the unobservable variation of employee' ability or from unobserved heterogeneity. For example, there may be people who continue their education after completing the formal education period, thus gaining superior abilities. The estimator of the rate of return to education becomes biased, the labor productivity being different in this case due to the skills acquired outside the formal education period.
To address this issue we used instrumental variables and estimation using the 2SLS method.
We used the environment in which the person resides as an instrument (the URBAN variable).
Estimating the coefficients of the Mincer equation by 2SLS method consists in the following steps:
1. The coefficients of the equation with education as an endogenous variable are estimated with OLS:
2. The coefficients of the initial Mincer equation in which the variable EDU $ is replaced by the fitted values given by the equation (4) EDU $ are then estimated:
The results are presented in table 4. These results confirm that the rate of return to education is underestimated by the OLS method compared to 2SLS: an extra year of education leads to a 16.1% increase to the income, and an additional year of experience adds 2.5%, higher than the OLS estimate. The coefficient of the GENDER variable shows that men earn 11.7% more than women. Gender differences are also present in studies for other countries (Fiaschi and Gabbriellini, 2013) .
TAB. 4: The results of estimating the Mincer equation using 2SLS method
Living in a city with more than 150,000 inhabitants leads to an income 10.1% greater than the rest of the employees. Married people earn 1.2% less, while the WTIME variable shows that one extra hour of work per year leads to a 0.1% increase of the income.
Testing that the EDU variable is indeed endogenous was achieved using the Hausman test. The very low p-value suggests that the null hypothesis that there are no significant differences between OLS and 2SLS estimates is rejected. This means that EDU variable is not exogenous, leading us to conclusion that 2SLS method for estimating the coefficients of the Mincer equation is more robust compared to the OLS.
TAB. 5: The Hausman test for detecting endogeneity of the EDU variable using the URBAN variable as an instrument
A problem that often occurs when using instrumental variables is the use of weak instruments,
i.e. variables that are poorly correlated with the endogenous variable, which will ultimately lead to biased estimators in the same direction as those obtained by OLS (Bound et al., 1995) . Staiger and Stock (1997) set out an empirical rule to test whether an instrument is weak or not: a partial F-test in the first stage of the 2SLS method calculated by excluding the instrument less than 10 indicates a weak instrument. We applied this test and obtained a value much greater than 10 indicating that the instrument we used is strongly correlated with the education variable.
We will relax the hypothesis that the rate of return to education is constant and allow this rate to vary according to the educational level by replacing the schooling variable with the dummy variables HAS_PROF, HAS_HS, HAS_POST, HAS_HE, HAS_MA, HAS_DR. The use of dummy variables to highlight the level of education is in line with modern human capital theories that states that a person's income does not depend so much on how many years he/she spent in school, but on the earned diploma. This hypothesis is based on the observation that in the presence of heterogeneity, what matters is the type of graduating institution and not the number of years of study. We will estimate the following model: If we convert these coefficients of the dummy variables into a relative effect on income, following the methodology described in (Kifle, 2007) and (Halvorsen and Palmquist, 1980) , we obtain the results presented in where the incomes are low. These results are in line with other recent studies (Belzil, 2006) , (Varly et al., 2014) , (Psacharopoulos, 2004) .
Transforming these rates into annualized rates is straightforward (Kifle, 2007) One can notice that the annualized rate of return to education increases with the increase of the educational level, the highest value being recorded for graduates of higher education compared to those with post-secondary education, 41.4%. The increase of the rate of return to higher education can be noticed as well as for the master degree compared to the bachelor, but this is only 12.5%. The doctorate degree does not bring anything in addition to the masters, on the contrary the annualized rate is negative -5.8%.
We will refine the study on the influence of graduating a form of higher education on income by further detailing the field of higher education: technical, science, economics, law, medicine and arts.
We estimated the equation:
by OLS and the results are presented in table 9. The field that brings the greatest benefit on the labor market is medicine. Graduates of technical and economics education follow, and then graduates of law studies. For economics education the results are somewhat normal given the evolution of the higher education and labor market in Romania after 1990 (Andrei et al. 2010a; Andrei et al. , 2010b; Dragoescu, 2015) , but for the technical education, the results may be surprising given the deindustrialization of Romania after 1990. It is possible that the explanation comes from the fact that the income in IT and telecommunications where large numbers of graduates of technical education work are very high. The least "profitable" fields of higher education are science and arts. This is normal, since the graduates from science faculties have as their main employer the educational and research system characterized by low incomes and the graduates from arts also have low incomes.
The coefficients of the dummy variables are converted to annual rates and presented in Table   10 . We considered two variants to calculate these rates: the same duration of studies in all fields and different study duration.
In the first variant, the highest rate is recorded for medicine graduates (33.67%) followed by the technical and economics (about 29%), then the science education with 26.33% and finally the arts.
If we consider that the time required to graduate in different fields of higher education differs, the rate of return to education is highest in economics followed by technical education. Medical studies have a lower rate of return, explained by the fact that these studies last for 6 years.
TAB. 10: Annualized rate of return on higher education by the field of study 
Conclusions
In this paper we studied the influence of education on the income in Romania using the wellknown Mincer equation. While this subject attracted many studies at international level, in Romania there are only few papers, our study being the single one that used an exhaustive database for the whole population of the country. We showed that the rate of return to education has increased over the time compared with some previous studies. We also showed that using OLS the estimates are downward biased: while the rate is 12.28% computed by OLS, it is 16.1% when we used an instrument and 2SLS. A special attention was paid to the higher education showing that it brings greater benefits on the labor market compared with other educational levels. We analyzed separately the bachelor, masters and doctorate degrees and showed that while bachelor and masters bring an increase to the log of income, the doctorate degree has a lower rate of return than the master degree. Analyzing the influence of the field of higher education, we showed that the areas that has the highest rate of return are medicine, economics and law.
